5-Hydroxytryptamine augments migration of human aortic smooth muscle cells through activation of RhoA and ERK.
The purpose of this study was to elucidate the mechanism of 5-hydroxytryptamine (5-HT, serotonin) action on migration of vascular smooth muscle cells. Migration of cultured human aortic smooth muscle cells (HASMCs), evaluated using time-lapse microscopy, was significantly enhanced by 5-HT at concentrations of 1-100 nM. The enhancing effect of 5-HT on cell migration was markedly inhibited in the presence of ketanserin, a 5-HT2 receptor antagonist, but not by GR 55562, a 5-HT1 receptor antagonist. Activities of RhoA and ERK were increased by 5-HT, and the increase in cell migration by 5-HT was abolished in the presence of U0126, a MEK1/2 inhibitor, or Y-27632, a Rho-kinase inhibitor. Activation of ERK was strongly inhibited by Y-27632. 5-HT-induced formation of stress fiber and detachment of uropod (trailing edge) were abolished by Y-27632. Thus, 5-HT has a potent enhancing action on migration of HASMCs due to an increase in stress fiber formation by 5-HT2 receptor stimulation followed by activation of the Rho-kinase and ERK pathways.